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♦NOTICES* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a light wave length multiplex transmitter equipped with two or more optical sending 
circuits which send out the signal light of specific wavelength, respectively, and the optical 
multiplexing machine which multiplexs two or more signal light One or more optical sending 
circuits for reserves which can send out the light of said specific wavelength and different 
wavelength, The light wave length multiplex transmitter characterized by having the 
supervisory-control circuit which controls said optical sending circuit and the optical sending 
circuit for reserves, and the electronic switch which changes the main signal of arbitration to the 
optical sending circuit for reserves with the control signal from said supervisory-control circuit. 
[Claim 2] Said electronic switch is the light wave length multiplex transmitter [ equipped with 
the selector which is arranged corresponding to said each optical sending circuit, chooses the one 
main signal among two or more main signals into which the main signal is received and while 
being oulputted from the tee which branches to two, and said each tee this inputs the main signal 
with the control signal from a supervisory-control circuit, and is sent out to said optical sending 
circuit for reserves ] according to claim 1 . 

[Claim 3] The optical transmitting approach characterized by to transmit the line number 
corresponding to the optical sending circuit which is the optical transmitting approach which 
carries out wavelength multiplexing of the signal light of two or more wavelength, and is 
transmitted, and supervised two or more optical sending circuits, made input the main signal 
corresponding to this optical sending circuit into the optical sending circuit for reserves whai it 
detects that the failure occurred in the optical sending circuit, and made output as a signal light, 
and a failure generated to an opposite station. 

[Claim 4] In a light wave length multiplex receiver equipped with the optical separator which 
separates wavelength multiple-signal light spectrally, and two or more optical receiving circuits 
which receive the signal li^t of specific wavelength, respectively One or more optical receiving 
circuits for reserves which can receive the light of said specific wavelength and different 
wavelength. The light wave length multiplex receiver characterized by having the supervisory- 
control circuit which controls said optical receiving circuit and the optical receiving circuit for 
reserves, and the electronic switch which takes out the output of the optical receiving circuit for 
reserves as an output of said optical predetermined receiving circuit with the control signal from 
said supervisory-control circuit. 
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[Claim 5] Said electronic switch is the light wave length multiplex transmitter [ equipped with 
the selector which inputs one of the output of the optical receiving circuit which prepares and 
corresponds the output of said optical receiving circuit for resCTves with the tee which branches 
to two or more outputs corresponding to each optical receiving circuit, and the ouQ)Uts of said 
tee, and chooses and outputs one input with the control signal from a supervisory-control circuit ] 
according to claim 4. 

[Claim 6] The optical transmitting approach characterized by to make the optical receiving 
circuit for reserves receive the signal light of the wavelength which is the optical receiving 
approach of receiving wavelength multiple-signal light, supervised two or more optical receiving 
circuits, and notified the line number corresponding to the optical receiving circuit which the 
failure generated to the opposite station when it detected that tiie failure occurred in the optical 
receiving circuit, and this optical receiving circuit had received. 

[Claim 7] Two or more optical sending circuits which send out the signal light of specific 
wavelength, respectively, and the optical multiplexing machine which multiplexs two or more 
signal light, The optical sending circuit for reserves which can said out the light of said specific 
wavelength and different wavelraiglh. The supervisory-coiiti-ol circuit which controls said optical 
sending circuit and the optical sending circuit for reserves, The light wave length multiplex 
transmitter which has the electronic switch which changes the main signal of arbitration to the 
optical sending circuit for reserves with the control signal from said supervisory-confrol circuit, 
ITie optical separator which separates spectrally two or more signal li^t by which wavelength 
multiplexing was carried out, and two or more optical receiving circuits which receive the signal 
light of specific wavelength, respectively, One or more optical receiving circuits for reserves 
which can receive the light of said specific wavelength and different wavelength. The 
wavelength multiplexing optical fransmission device characterized by having the supervisory- 
confrol circuit which controls said optical receiving circuit and the optical receiving circuit for 
reserves, and the elecfronic switch which takes out the output of the optical receiving circuit for 
reserves as an output of said optical predetermined receiving circuit with the confrol signal from 
said supervisory-confrol circuit. 

[Claim 8] When it detects that are the optical fransmission approach of fransmitting the signal 
light of two or more wavelength by which wavelength multiplexing was carried out, supervised 
two or more optical sending circuits, and the failure occurred in the optical sending circuit, If the 
line number corresponding to the optical sending circuit which was made to input the main 
signal corresponding to this optical sending circuit into the optical sending circuit for reserves, 
and was made to output as a signal light, and the failure generated to the opposite station is 
transmitted and tiiis line number is received in this opposite station The optical fransmission 
approach characterized by changing connection of the optical corresponding receiving circuit 8 
to the optical receiving cfrcuit for resCTves. 

[Claim 9] When it detects that are the optical transmission approach of transmitting the signal 
light of two or more wavelength by which wavelength multiplexing was carried out, supervised 
two or more optical receiving circuits, and the failure occurred in the optical receiving circuit, 
The line number corresponding to the optical receiving circuit which the failure generated to the 
opposite station is notified, and connection with the output of the optical receiving circuit for 
reserves of the output of this optical receiving circuit is made. Said opposite station The optical 
transmission approach which will be characterized by changing the input signal of the optical 
sending circuit corresponding to the line number to the optical sending cfrcuit for reserves if said 
line number is received. 
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[Translation done.] 
* NOTICES * 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the bivention] Especially this invention relates to the optical transmission approach 
using the Hght wave length multiplex transmitter-receiver and this which have a redundant 
configuration about a light wave length multiplex transmitter, a light wave length multiplex 
receiver, and a light wave length asynchronous transfer mode device. 
[0002] 

[Description of the Prior Art] In light wave length multiplex transmission terminal equipment, 
super-mass transmission is realized by carrying out multiplex [ of the lightwave signal of 
wavelength with which plurality differs further the optical transmission signal which can hold a 
mass circuit in per wave using wavelength division multiplexing technology ]. 
[0003] For example, as shown in drawing 5 , in the ligjit wave length multiplex transmission 
terminal equipmrait which carries out light wave length multiplex transmission using the 
lightwave signal of tiie wavelength of n pieces, it has n the optical sending circuits and the 
optical receiving circuits corresponding to wavelength of a proper, respectively. In a transmitting 
side, in the optical multiplexing machine 47, light wave length multiplex [ of the signal with 
which the wavelength of n pieces outputted from n optical sending circuits differs ] is carried 
out, and it is transmitted. In the receiving side, the optical separator 51 distributed the received 
light wave length multiple signal to n optical receiving circuits, and the hghtwave signal of the 
wavelength of a proper was separated spectrally with light wave length sorting means, such as an 
optical filter, respectively, and it has received in each optical receiving circuit. 
[0004] Since the above, the conventional optical sending circuit, and the optical receiving circuit 
are huge in the held number of circuit and the effect in disconnection is remarkable, high- 
reliability has been realized by taking a redundant configuration. That is, each optical sending 
circuit and m optical receiving circuit are surely equipped with a spare optical sending circuit 
and a spare optical receiving circuit, respectively. In an optical transmitting side, a selector is 
arranged for every wavelength and the output of an optical sending circuit and a spare optical 
sending circuit is chosen. It is multiplexed with an optical multiplexing vessel and the output 
from each selector is inputted into an optical transmission line. Moreover, in an optical receiving 
side, the wavelength multiple-signal Ught in which only tiie number of wavelength branched with 
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the optical separator is inputted into the tee prepared corresponding to each optical receiving 
circuit. This tee branches wavelength multiple-signal light to two outputs, and these two outputs 
are inputted into an optical receiving circuit and a spare optical receiving circuit. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the light wave length asynchronous 
transfer mode device which takes the conventional redundant configuration, it has the reserve 
circuit for every optical sending circuit and optical receiving circuit corresponding to each 
wavelength by which wavelength multiplexing is carried out, respectively. Therefore, in order to 
perform n waves of Ught wave length multiplex transmission, 2xn optical sending circuits and 
optical receiving circuits are needed, respectively, and there is a trouble that the scale of a facility 
increases remarkably with the increment in wavelength many load resultant pulse numbers. 
[0006] The purpose of this invention aims at offering the light wave length asynchronous transfer 
mode device and the optical transmission approach of lessening the increment in a facility as 
much as possible, even when making a light wave length asynchronous transfer mode device into 
a redundant configuration. 
[0007] 

[Means for Solving the Problem] The light wave length multiplex transmitter of this invention is 
equipped with two or more optical sending circuits which send out the signal light of specific 
wavelength, respectively, and the optical-multiplexing machine which multiplexs two or more 
signal light, and is equipped with one or more optical sending circuits for reserves which can 
send out the light of said specific wavelength and different wavelength, the supervisory-control 
circuit which controls said optical sending circuit and the optical sending circuit for reserves, and 
the electronic switch which changes the main signal of arbitration to the optical sending circuit 
for reserves with the control signal fi-om said supervisory-control circuit. This electronic switch 
can be equipped with the selector which is arranged corresponding to said each optical sending 
circuit, chooses the one main signal among two or more main signals into which the main signal 
is received and while being outputted firom the tee which branches to two, and said each tee this 
inputs the main signal with the control signal from a supervisory-control circuit, and is sent Out 
to said optical sending circuit for reserves. 

[0008] TTie optical separator with which the light wave length multiplex receiver of this 
invention separates wavelength multiple-signal light spectrally, One or more optical receiving 
circuits for reserves which can be equipped with two or more optical receiving circuits which 
receive the signal light of specific wavelength, respectively, and can receive the light of said 
specific wavelength and different wavelength. It has tiie supervisory-control circuit which 
controls said optical receiving circuit and the optical receiving circuit for reserves, and the 
electronic switch which takes out the output of the optical receiving circuit for reserves as an 
output of said optical predetermined receiving circuit with the control signal from said 
supervisory-control circuit. Moreover, this electronic switch can input one of the output of the 
optical receiving circuit which prepares and corresponds the output of said optical receiving 
circuit for reserves with the tee which branches to two or more outputs corresponding to each 
optical receiving circuit, and the outputs of said tee, and can be equipped with tiie selector which 
chooses and outputs one input with the control signal fi-om a supervisory-conti-ol circuit. 
Moreover, the light wave length asynchronous transfer mode device equipped with the above- 
mentioned light wave length multiplex transmitter and the light wave length multiplex receiver 
can be constituted. The line number corresponding to the optical sending circuit which the 
optical transmitting approach of this invention supervised two or more optical sending circuits, it 
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made input the main signal corresponding to this optical sending circuit into the optical sending 
circuit for reserves when it detected that the failure occurred in the optical sending circuitj and 
was made to output it as a signal light, and the failure generated to the opposite station is 
transmitted. The optical receiving approach of this invention supervises two or more optical 
receiving circuits, when it detects that the failure occurred in the optical receiving circuit, notifies 
the line number corresponding to the optical receiving circuit which the failixre generated to the 
opposite station, and makes the optical receiving circuit for reserves receive the signal light of 
the wavelength which this optical receiving circuit had received. 

[0009] When it detects that the optical transmission approach of this invention supervised two or 
more optical sending circuits, and the failure genwated it in the optical sending circuit. The line 
number corresponding to the optical sending circuit which was made to input the main signal 
corresponding to this optical sending circuit into the optical sending circuit for reserves, and was 
made to output as a signal light, and the failure generated to the opposite station is transmitted, 
and in this opposite station, if this line number is received, connection of the optical 
corresponding receiving circuit 8 will be changed to the optical receiving circuit for reserves. 
Moreover, other optical transmission approaches supervise two or more optical receiving 
circuits, and when it detects that the failure occurred in the optical receiving circuit, the line 
number corresponding to the optical receiving circuit which the failure generated to the opposite 
station is notified, connection with the output of the optical receiving circuit for reserves of the 
output of this optical receiving circuit is made, and said opposite station will change the input 
signal of the optical sending circuit corresponding to the line number to the optical sending 
circuit for reserves, if said line number is received. 

[0010] The optical transmission approach using the optical transmission device and this which 
can respond to any failure of wavelength by such configuration only by arranging one resorve 
circuit by the transmitting side and the receiving side to the wavelength of n pieces, respectively 
in this invention and by which the configuration was simplified is realizable. 
[0011] 

[Embodiment of the Livention] Drawing 1 and drawing 2 show the example of the basic 
configuration of this invention. 

[0012] The light wave length multiplex transmitter shown in drawing 1 has the optical sending 
circuits 1-3 whose optical transmission wave length is n respectively peculiar pieces, one optical 
sending circuit 4 for reserves of different wavelength from the wavelength of these light sending 
circuit, electronic switch 6, and optical multiplexing machine 5. An electronic switch 6 has the 
function which switches a signal to the optical sending circuit for reserves, when a failure occurs 
in an optical transceiver circuit. The optical multiplexing machine 5 outputs the lightwave signal 
which these light sending circuit and the optical sending circuit for reserves output to 
multiplexing and wavelength many weights, and a transmission line. The supervisory-control 
circuit 1 1 supervises a failure about the optical sending circuits 1-3, and controls an electronic 
switch 6. Moreover, while notifying the line number of the signal which the optical sending 
circuit 4 for reserves has transmitted to an opposite station, the line number firom the 
supervisory-control circuit 12 of an opposite station is received. 

[0013] The hght wave length multiplex receiver shown in drawing 2 is equipped with an optical 
separator 6, n optical receiving circuits 7-9 which have the received wavelength of a proper, 
respectively, the optical receiving circuit 10 for reserves, and the change control circuit 14. An 
optical separator 6 is equipped with the function which branches the lightwave signal received 
fi-om the transmission line to n+1 lightwave signal. The supervisory-control circuit 12 supervises 
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failure generating of the optical receiving circuits 7-9, and controls an electronic switch 14. 
MoreovCT, the line number from the supervisory-control circuit 1 1 of an opposite station is 
received, and when a failure arises in the optical receiving circuits 7-9, the line number which the 
failure generated to the opposite station is notified. 

[0014] Usually, by control of the supervisory-control circuits 1 1 and 12, the duirmiy signal was 
transmitted at the time of employment, and it has received the optical sending circuit 4 for 
reserves, and the optical receiving circuit 10 for reserves. 

[0015] Suppose that the failure occurred in the optical sending circuit 2 corresponding to the k-th 
wavelengtii here. If the failure of the optical sending circuit 2 is detected, the supervisory-control 
circuit 1 1 will control an electronic switch 6, and will change the input signal of the k-th optical 
sending circuit 2 which the failure generated to the input of the optical sending circuit 4 for 
reserves. At this time, the line number which shows that the signal of the optical sending circuit 
2 is transmitted to an opposite station is transmitted, hi a receiving side, the supervisory-control 
circuit's 12 reception of the line number from an opposite station changes coimection of the 
optical receiving circuit 8 of an electronic switch 14 to the optical receiving circuit 10 for 
reserves. By the above actuation, the signal which was being transmitted in the optical sending 
circuit 2 and the optical receiving circuit 8 can be changed and transmitted to the optical sending 
circuit 1 1 for reserves, and the optical receiving circuit 10 for reserves. 
[0016] Next, the case where a failure occurs in the optical receiving circuit 8 corresponding to 
the k-th wavelength is considered. If the failure of the optical receiving circuit 8 is detected, the 
supervisory-control circuit 12 will control an electronic switch 14 while it notifies the line 
number corresponding to the optical receiving circuit 8 which the failure generated to the 
opposite station to the supervisory-control circuit 11 of a transmitting side, and will change 
connection of the output of the optical receiving circuit 10 for reserves for the output of the 
optical receiving circuit 8. If the line number from an opposite station is received, the 
supervisory-control circuit 1 1 of a transmitting side will control an electronic switch 6, and will 
change the input signal of the k-th optical sending circuit 2 corresponding to the line number to 
the input of the optical sending circuit 4 for reserves. By the above achiation, the signal which 
was being transmitted in the optical sending circuit 2 and the optical receiving circuit 8 can be 
changed and transmitted to the optical sending circuit 1 1 for reserves, and the optical receiving 
circuit 10 for reserves. 

[0017] Electronic switches 6 and 14 can operate as the reserve circuit, even if a failure happens [ 
as opposed to / all / of / from the 1st to the n-th / a circuit ] from lambda 1 to which circuit of 
lambdan, since it can change. 

[001 8] The detailed example of a configuration of a Hght wave length multiplex transmitter is 
shown in drawing 3 . 

[0019] The main digital disposal circuits 25-27 are circuits which perform multiplex [ of a low- 
speed signal ], and processing of an overhead. The output of each n main digital disposal circuits 
25-27 is inputted into n tees 21-23, respectively. In tees 21-23, the inputted main signal is 
distributed and outputted to two. 

[0020] The first output of tees 21-23 is inputted into n optical sending circuits 1-3, respectively. 
The optical sending circuits 1-3 output the Ughtwave signal of the optical transmission wave 
length of lambda 1 - lambdan peculiar to each. Moreover, the supervisory-control circuit 1 1 has 
coimected and the optical sending circuits 1-3 receive the monitor of a failure, and control. 
[0021] The lightwave signal output of n optical sending circuits 1-3 is inputted into the optical 
multiplexing machine 13. The optical multiplexing machine 13 carries out light wave length 
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multiplex [ of the inputted lightwave signal of the wavelength of n pieces ], and outputs it. The 
optical multiplexing machine with which the optical multiplexing machine 13 has wavelength n 
or more non-depended input port is used. Moreover, the optical multiplexing machine which has 
wavelength selection natwe called AWG (Arrayed Waveguide Grating) for the purpose which 
makes small joint loss between the noise rejection from each input port or I/O may be used. 
[0022] The second output of tees 21-23 is inputted into a selector 24, respectively. A selector 24 
has the change function of n: 1 , and sorts out and outputs one signal specified by the control 
signal from n signal inputs. The confrol signal of a selector 24 is sent from the supervisory- 
control circuit 1 1 . The signal output of a selector 24 is inputted into the optical sending circuit 4 
for reserves. The optical sending circuit 4 for reserves outputs the lightwave signal of 
wavelength lambdan+1 of a proper which is different in the optical sending circuits 1-3. Usually, 
dummy light is outputted. 

[0023] The lightwave signal output of the optical multiplexing machine 15 and the lightwave 
signal output of the optical sending circuit 4 for reserves are inputted into the optical 
multiplexing machine 16. With the optical multiplexing vessel 16, these lightwave signals are 
outputted to multiplexing and wavelength many weights, and a transmission line, the optical 
multiplexing machine 15 ~ wavelength ~ when it has the multiplexing property [ **** /-less ], 
the optical multiplexing machines 15 and 16 can be unified and wavelength multiplexing can 
also be carried out to coincidence. 

[0024] The supervisory-control circuit 1 1 is cotmected to the optical sending circuits 1-3, the 
optical sending circuit 4 for reserves, and a selector 24. The supervisory-control circuit 1 1 
performs collection of fault information, and control of an optical output to the optical sending 
circuits 1-3, and controls an optical output to the optical sending circuit 4 for reserves, and 
performs the selection control of a signal to a selector 24. The supervisory-control circuit 1 1 
specifies the wavelength which should perform a preliminary change from the inputted fault 
information, and performs change control of an optical sending circuit. Moreover, in order to 
synchronize system switching of transmission and reception and to perform it, while the 
supervisory-control circuit 1 1 notifies the line number fransmitted in the optical sending circuit 4 
for reserves to an opposite station, since it corresponds to the change by the failwe in the 
receiving circuit in an opposite station, the notice of the line number from the supervisory- 
control circuit 12 of an opposite station is received. The notice of such the line number is 
realized by the approach of superposition of the subcarrier to the overhead lightwave signal of 
for example, the main signal. 

[0025] hi an employment condition, the supervisory-control circuit 1 1 is outputting the change 
discharge signal to an electronic switch 6, and a communication link is usually performed by the 
lightwave signal which the failure has not generated in the optical seiiding circuits 1-3 and which 
the optical sending circuits 1-3 output. Here, suppose that the failure occurred in the optical 
sending circuit 2 which transmits the lightwave signal of wavelength lambdak. If the failure of 
the optical sending circuit 2 is detected in the supervisory-confrol circuit 1 1 , the supervisory- 
control circuit 1 1 will output the control signal which chooses the signal of branching 22 to a 
selector 24. Moreover, the line number of the circuit which has fransmitted to the supervisory- 
control circuit 12 of an opposite station in the optical sending circuit for reserves is notified. In 
an opposite station, if change of the line number is detected in the supervisory-confrol circuit 12, 
the supervisory-confrol circuit 12 will output the confrol signal which chooses the signal of 
branching 34 to the selector 32 of an elecfronic switch 14. A redundancy change is completed by 
the above. 
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[0026] The optical sending circuit 2 which the failure generated is fixed after a redundancy 
change, and it usually returns to an employment condition again by returning a redundancy 
change. Since a change and trmismission are possible about all the circuits from lambda 1 to 
lambdan, the optical sending circuit 4 for reserves operates as a reserve circuit, even if a failure 
is encountered in any of n optical sending circuits 1-3. 

[0027] The detailed example of a configuration of a light wave length multiplex receiver is 
shown in drawing 4 . 

[0028] The light wave length multiple signal inputted firom the transmission line is inputted into 
an optical separator 17. In an optical separator 17, it dichotomizes and the inputted lightwave 
signal is outputted. The first output of an optical separator 17 is coimected to an optical separator 
1 8. An optical separator 18 branches to n pieces, and outputs the inputted wavelength 
multiplexing Ughtwave signal from n output ports. An optical separator 18 may use AWG 
(Arrayed Waveguide Grating), an optical filter, and an optical separator with wavelength 
selection nature called a fiber grating for the purpose which makes small joint loss between the 
demand of the wavelength selection nature of each output port, or I/O, although the optical 
separator which has wavelength n or more non-dq)ended output ports is used, moreover, the 
optical separator 18 -- wavelength - when it has the branching property [ **** /-less ], optical 
separators 1 7 and 1 8 may be unified and you may branch to coincidence. 
[0029] The output of n pieces of an optical separator 1 8 is inputted into the optical receiving 
circuits 7-9, respectively. The optical receiving circuits 7-9 have optical received wavelength 
peculiar to each, and receive the lightwave signal of the wavelengtti of lambda 1 - lambdan. in 
addition, the case where a wavelength selection system is in an optical separator 18, and the 
signal of single wavelength is inputted ~ the optical receiving circuits 7-9 ~ wavelength ~ an 
optical receiving circuit [ **** /-less ] may be used. Moreover, the fault information of the 
optical receiving circuits 7-9 is sent out in the supervisory-control circuit 12. 
[0030] The second output of an optical separator 17 is connected to the optical receiving circuit 
10 for reserves. The optical receiving circuit 10 for reserves is ability ready for receiving about 
the li^twave signal of wavelength lambdan+1 corresponding to the optical sending circuit 4 for 
reserves. 

[0031] A tee 34 branches and ouQ)uts the inputted signal to n pieces, n selectors 31-33 input one 
in the output of n pieces which a tee 34 outputs as the signal which n optical receiving circuits 7- 
9 output, respectively, a signal is sorted out and while it was specified by the control signal fi-om 
the supervisory-control circuit 12 outputs lliem to the n main digital disposal circuits 35-37, 
respectively. The main digital disposal circuits 35-37 are circuits which perform separation to a 
low-speed signal, and processing of an overhead. 

[0032] The supervisory-control circuit 12 is connected to the optical receiving circuits 7-9, the 
optical receiving circuit 10 for reserves, and selectors 31-33. The supervisory-control circuit 12 
collects fault information to the optical receiving circuits 7-9, and performs the selection control 
of a signal to selectors 31-33. The supervisory-control circuit 1 1 specifies the circuit which 
should perform a preliminary change firom the inputted fault information, and performs change 
control of an electronic switch 14. 

[0033] If actuation is fiirthennore explained, in an employment condition, the supervisory- 
control circuit 12 will output the control signal which chooses the signal which the failure has 
not generated in the optical receiving circuits 7-9, and which the optical receiving circuits 7-9 
output to selectors 31-33, and a communication link will usually be performed by the optical 
receiving circuits 7-9, Here, suppose that the failure occurred in the optical receiving circuit 8 



8 



which receives the lightwave signal of wavelength lambdak. If the failure of the optical receiving 
circuit 8 is detected in the supervisory-control circuit 12, the supervisory-control circuit 12 will 
output the control signal which chooses the signal of branching 34 to a selector 32. Moreover, 
the line number of the circuit which has received to the supervisory-control circuit 11 of an 
opposite station in the optical receiving circuit for reserves is notified. In an opposite station, if 
change of the line number is detected in the supervisory-control circuit 1 1, the supervisory- 
control circuit 1 1 will output the control signal which chooses the signal of branching 22 to the 
selector 24 of an electronic switch 6. A redundancy change is completed by the above. 
[0034] The optical receiving circuit 8 which the failure generated is fixed after a redundancy 
chMige, and it usually returns to an employment condition again by returning a redundancy 
change. Since the optical receiving circuit 10 for reserves can be changed about all the circuits 
from lambda 1 to lambdan, even if a failure is encountered in any of n optical receiving circuits 
7-9, it operates as a reserve circuit. 

[0035] Thus, to the wavelength of n pieces, in a light wave length multiplex transmitter and a 
light wave length multiplex receiver, it can respond to any failure of wavelength, and a light 
wave length asynchronous transfer mode device with a configuration simpler than before can be 
realized only by arranging one wavelength adjustable reserve circuit, respectively. In addition, 
two or more above-mentioned optical sending circuits for reserves and optical receiving circuits 
for reserves can also be prepared in a light wave length multiplex transmitter and a light wave 
length multiplex receiver, respectively. 
[0036] 

[Effect of the Invention] Since the optical sending circuit and the optical receiving circuit for 
reserves were established in each of a light wave length multiplex transmitter and a light wave 
length multiplex receiver in this invention as explained above, the light wave length 
asynchronous transfer mode device which can respond to any failure of wavelength and consists 
of a simple light wave length multiplex transmitter of a configuration, a light wave length 
multiplex receiver, and these is realizable. 
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jUmiHlB&f-JPtlSt 5 ifS^Sr^fiSffl3t33HtlBli!S(cA;'j § 

SmiHllSoai* t LT« 13 tUi-filJSlHllSSr«Sx5 C t Sr 

*ff&L-csifite>#t*f{£-4-s?tSffiia!Swtb:^iiHi!e^^i* 
CTroiti;']cc>^ tjco 1 oirA:^ LS«$!IS|ilHil§;J»e>©SiJ«i 

3taifiiH]K*«ii«N-5S«iUJ«iia*st. fl(riaE«8!ij?»0 



L, *3l|ff|HllSlC»l!f;15«*LfcrtS:fi^*nLfci:#, 
«iUfc3teai«lHlKS(cJtJ|;i-S|5]i»##S:i3tftL., 

20 ^^tft^m^Wi. 
30 mmnmrn^mm] 

[000 1] 
[0002] 

[0 0 0 3] W7Ll,tm5\z.7f^-tii0\^. n0cog£fir<r>5t 



[0 0 0 41 ±iB, v^m<r>mm9&iixxf%^ism 

^{B;^-Ci/>5. Jfei3lftti)Ti4. #j6:S^»ic;-tr u-^- iJ';^?ia 
[0005] 

Ml^Mft:- LT3tiiiHtlslte« J:V^fcS^SlEI8S^iK:^:i^ w 
^lsl»4:«!iix.-CU^«, ^rOfc*, niStd!l<Ojfcj|feJi#l[ 

[0 0 0 61 *«I^WBWI1, 5feSig#Seiil!^®^7i: 

[0 0 0 7] 

iu^±o^iiSffl3feiiHtiai«i:, irjiEjtsi^giisg*jjta«^^ 

14, lil^lB**)5HSIilKlr*fJ^:LTlalI§J^±^i-^Sr2o 

[0 0 0 8] :*:^iqcOitS:g^aSft^(l, iSfi#1Wf 



7 *>o 1 oSrA;^ tgE«!li!l«l|HlBS7J»b©*iM1t#<c: i. o 

icm'rs±fi^^T-ifflifciSftiHiiig(cA;^)$-ti:m^* 
[0009] if^^mn^t^^mit. ismojfeiifiEiis 

t^. »Ai*ttlilS|(cM)t:i-S±«#4i^<flrffl3ti^ftIe] 

20 KtwA;^i^-li:m^ittLTffl;^$-a-. Sfc*ti^^l;:Jrf L 

Sffii-^ts lHli»»-§-ii«)SUt3tiJHfIlSS(7)A;^fg# 
30 Sr^filfflJt:@lftlHll&<C«00#x5, 

[0 0 10] COJ;5*fll^lc:A«l, *«?g-e{4nfi<o 

[00 11] 

[0012)01 \z.fr^^fi^it^^i^m.mmm±. itm 

^j^S 5 |*r ^^ fjitSlfllHiSSi: ^(Sffl3taHSElK;i!ffl;^ 
-rsatft^Sr-fi-JS- Bifida 6iSK'-m;^-*-5. H 
«»JffllSIISl U±3tTjHti]Kl-3liov»-CPS««)effi 

50 -tSit^jir. »l6i^«gSfW«ilElSSl 2!S>e,©0i»# 



[0 0 13] Ei2ic^5HS3tjSft#-i[gflras«. 

fsSK 7 ~ 9 i » i^iSfflitSffiaK 1 0 i , ^J^WJ^H 

fflllElSSl 2(*jt§:ftlH]«g7~9<n|if^|6^5r^tlL, gl 

#|5]ifSi 4^ffl«if5, *fc. ^ctrsi^coistaMtiPioi^ 1 

l;0»?,«iHl^#^WS«*m\ *SfilSlSS7~9t|St 

[0014] ii^igfflfl#f±, i£tIfSiJ#PlHllfg 11, 1 2 CO 
SiiWlc X V . Tiffiffl Jti^^S^ifS 4 *3 <t 0«1^iiffl3t§:<f iHl 
BSl 0(i^^5-(Offi'i-&ei£L> g^tUTlr^S. 

[0 0 15] zz-QkmnnmmmmLtzntmmmj^ 
2\zm^ifiik^Ltk-f^, SftSJIWiHliiS 1 l(i, 3tai 

^tift± Lfc k # B 2 oA;^ft-§-S'i''fliiffl 

ttOIsl«j!#-g-&g1«i-5i. 9J#|plKl 4WJfeSft08& 

[0016] kS:Bcoj6S!c»*£;i,fc?6^1tEl?^ 

n^miMiEiES 1 1 i;iia^-r ^ t hic^m^^i 1 4 % 
m:f3<omm^m')mj{.z, mmtos^nm^s&i 1 

li, 3^l*lJS*»e.«lHl«l«-&SrS:fgi-Si:. iSO^SSSBS: 
Mmi^m^tltmm^ 4 roA;^lc:§] o #5t.5. &L± 

(omm:: J: "? . jtiSftia^ 2 ^rifeSfsiaK 8 -egig lx 

v^ftfS^^^fiSffljtil^SlHlKl 1 i:^fiSffl3teS<ilBjfi}l 

0(::SU*3#x.-ce2lf t5„ 

[0 0 1 7] e]#lHlSSe. 1 4lil#Bd»f5n#BST' 
co^^■f^^©IE]^|(c|l$tS*5^-o■Ct,*^O^fiS|Hl^i: LX 
[ 0 0 1 8 ] la 3 ;i3feS£«#S2SfilSc085fiNiI<efll^<fiJSr 

[0019] Mmi&mmm 25-27 (iis^i§-^<D^ 
s-^;*--/<rs.;/ h'(Dim^nom^X'h^o nno^i 

fi-§-«!:3SlHlK2 5-2 7WiH;^ttmmnfi<055-iftilB 
2 1~2 3lJ:A;^$n5. 4^««B2 1~2 3-e«A;fjS 



[0020] Z 1 ~ 2 3 (O^-(0tii^ti.^tl^*l 

nlBro3feii^ftlEltei~3'vA:^$ti5, *jSHtlHl!Sl~ 

[0 0 2 1] n1larojtjS1S[EllSl~3W^1|-:§-ffl;^i(ijt 
-a-iStSl 3(iA:^Sn^o jt'i-igc^l 3f4, A;'3^njt 

SI 3ISSfiS«<SffOn1ia)il±WA;^5l^"h-^fl-tSit 
10 -g-i^glAM^ffl^ns^ */-i«-A;^d^- KA^tcoJim* 
^Aill;^ra</>i^-&«3feSr/h^<i-6S6*)X-AWG (A r 
rayed Waveguide Grating)i: 

[00 2 2] ^usa 2 1 ~ 2 3 <om-Oiii:hittti^'i^ 

■^U{/i>2 4\C?^n^n^, -fel'^^24J±. n : IW 

2 4 0SiJ»«^ttEM«i|ElKl l*»?>-ig?)<>S, -fcv 
^ 2 4<©{t^tti:^ttT^(iffl3tS-1tllte4'-A;fj$tt 
20 ^fiffl3t2SftlH}gS4rt*am0»i~3i:l4J|<to 
;tiaW»Sj.gx n + 1 w*ft^S:til;/j-r«. 

[0 0 2 3] Jfe-g-iS^l 5Wjt1f^ffl;)7t^fififfl)tj§fS 
|5]lfS4©^tff^ai;^(i*;^g^l§i 6lc:A;f7^tu6„ )fei§- 

^rtxi^SiS^li. it^gi^i 5. leSr-flcfbU 1^ 

[0 0 2 4] K^SffiWlElgS 1 1 (±, JtiSflHSS 1 ~ 3 , 
tmiHllSl 114, 3t>SfIlilKl~3(C>!tL-C(4»afffi8iro 

i^\.x\t.%m:h<nmm^vf^\ *fc*u'^'^'24{c*rL 

■ciili^rosiRf&JWSrff^. SKSmisiBi if4A:^$ 
3t-ll|{tli]K<n«)tl#^ifiJtJ|*rff?. iHSftW 

^■t^tth\^.. ^\«\w,x'(D^mmm'^<on-^\zihm 

[0 0 2 5] 3t]g^iIH]|Sl~3^c:fi^;45^±u■cv^^^^^ 

lH]?Sl~3«){il;?3-r53t{I^(Cj;oTfi^i:jnS, rci 
•e. Sift i k o^feft^Sri^rs jtaHSUlK 2 tiK«))S 
jfejSjtlH)IS2«0»1?:*sgti*JfflliaKi 
60 it?«^tas*T<5t. Km«iJ»@KiU4^Ui5'^2 4|:: 



( 5 ) 

7 

mm^^ 1 2 1 4 w-t u*- 3 2 l^j- 

[0 0 2 6] Pnt^f^lfi^li L-titj|t-ftl!iI 

xh^tzib. n Bo^'iii^^^ 1 - 3 m-i'htm^r^ 

f&z-DXhi-mmii&t Lxmm-^o 
[ 0 0 2 7 ] s 4 \^^ms:tS'M^mm(ommti:mf&m^ 

[0028] ei?SA>bA;»] $ixfc3tjSiS#S«#tt3fe 

ti.fc»ft#m3t1^^S:niB(::»<iSU, n laroffiAsK- h 20 
*>bta:^i-5, 3t5JiSSl 8l±Ste*§fiifff<0n«ljili:O 

•t-S a &*JX-AWG (Arrayed Waveguid 
e Ct a t i n g) ^ity^^i^^, yr-^^<yu~T 

U-CV-'S4l-&f4, >t5JS«gl7, 18^&-mt;L, IhIB?? 

[ 0 0 2 9 J JtJJiSSg 1 8 (O n ®«ttl;^i|i-tH^'n3t§: 30 
{tlEl8S7~9'^A:^$*t6. 3tSfllElliS7~9(4^:ti,^' 
ix{c|l*r*}fcS1tift^4r* UT*i 9 V A 1 ~ A. n 
©it«#SrS:ffi1-5. 4*5, iftiJaSSS l 8 IciSfiSlRS* 

7~9l±&•^l«t^^ff/j:3feS<SIi)»Srffl^^Tta^^ * 

fc, 3ies<t6]iS7~9(oie#wattEm«ij«0isi 2'^ 

[0 0 3 0] 3t^>?68»l 7<OM-(Dtil;i»jWi^{iffl3feS{f 
IHIKI 0{cm^?*l.So ^ffl3itS^lHlS8l OliiT'fiSffl 
ifeSHtllK 4 (c:5fW Lfc^S In + l ro)tftf-^§f*ir 40 

[00 3 1 ] ^fiSSl!3 4(±A;^$tifcft^^ni@ic:5>iiS 

j!)sai;']-t5nia»t±l;^)04'«liliSrA;/3L, SEISMS 

glj L, ^ ixmn i@ro±ff -^iOiSlgl^ 3 5-3 7 {c:ti5;*3 
-rS„ iiS-^aiSSESgS 5-3 7tt<g;]gft^-.<0^ai-«^ 
;f-/<^s, K<iO«ia«rtt plllS&"e*>5, 
[0 0 3 2] e«a!lttiIBl2tt, 3tS<tliliil7~9, 50 



2000-151514 

8 

i^ififflJfcSftElgft 10, -fel':f^'31~33 Id^gtl" 
5. EtSflSl?J|riaJBi 2tt, 3fegmi3iS87'-9{c:jctUT« 

w«it«roiiii«*m\ ■feu^iS's i~3 3tc*ruT<± 

fI^«)atRS!l9|lS:tf5. E«*iJ»Ih1US1 l(4A:^$tlt 

[0 0 3 3] ^ f>(:;ISjf1^ic:ov>TM-t^i;, JtSffia 
K 7 - 9 (c:Pj5^*51g^L-Cv v<cv^iffii^jlfflt»^f£ic:*ii,^-c 
fi. ^miti«mfHl8Sl 3 l~3 SIcJPtLTJt 

SltiasS 7-9 (Ddl^t^ffi-^^^iSWf 6Si|«Hift^€:ffi 
;^3tt*3'9, ja{Sli:)tSit[s]S§7-9iCj;oTff^?tL 

ffliHiK 1 2 -esiffl * i , ^mmm& 1 2 ti-t 

^' 3 2li»L4J(^3 4 0{t#SrS«i-S$iJ«NlfH?-Srm;»l 
*S:ltlilK-eSfB UTv^5iaiS«>®««f-friiaii-S, 

*f(6)^-ci±iEii»#^«ag^b*siia$!i»®j« 1 1 x^\A^ 

g£«fM«lHlKi lH:5J«lHlB6©-ferU5><?2 4 
{c:*fL^Jii!j2 2W{i^-S:ig»i-t5»fi#SrtB;f)1-5, 

[0034] 7i:««3 ^x.^. ISgiSO^'t L/cJtSftia 

«S8«iigasrm\ 'K&m^x-^mmzh\x.^^ 
ffuf3i«jffiffl*^«§ic'«w-r«.o ^<iffl?t§fiisi«ii 0(1 

x i*»e>A n*■co^•crolII«S(c:-o^^T«)®Wtl^?fc5 
It*, nilii05tSfSl2iiiS7~9wv^-fh-l;:|!f?l*5^ro 

[0 0 3 5] z.(r>i,o\-c. nflacoM-Sic^ttr, 5ti$fi 

locoiS&nl^cDTflElifSSrEgl- 5t'(t-C\ V^-ftLCO 

[0 0 3 6] 

Iiaffi<75fS5*;'^tii^] 

[mi] ^l=|gB^(D5tSE:S*S5llff^C7?a;^#¥;^lg], 
(0 2 ] *?gBJO*jffiS^fiSftglroS;*:«BKIll. 
ins] 3|!:36?^03fe«fi#l:illfgSro«flK«Sr^i-^n 

[05] mm<o!ftm^$'mBmmfa:<ozfv'i^^m, 



2000-151514 



1. 2. 3 ±mM)^ 

5,15.16.47 ife-g-SS 
6, 1 7, 18, 5 1 3fe^MSS& 



10 

7, 8. 9 yt^mms& 
10 T-mmtit^mm 
11,12 m.mmmi^ 

2 1, 2 2, 23, 34 



mi] 



[1113] 
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(72)3giq# ffltfi &m Ffr~M^^) 5K002 AAOl AA03 BA04 BAOS DA02 

ygj^&mZI^^T B 7 # 1 ^ B bass FAOI GA03 

=S;*ttl'9 5K042 BA02 CAIO CAll CA12 CA16 

(7Z)^W# DA32 EA02 FAOI LA13 MAOl 

3K«««S|K23LTi7»l-§ H*ma» NA03 



